The Dismantling sector (mean slope of 34°) includes sectors formed by sub-vertical highly weathered rock walls. It is 97 dominated by surficial processes (e.g., concentrated and diffuse erosion, slope-waste deposition due to gravity, detrital 98 cover failures) that widely cover the evidences of deeper deformations (Figs. 3 and 4) . The Dismantling sector supplies 99 material for debris flows, which channelize downstream within the Rotolon Creek bed, therefore representing the most 100 critical sector with respect to short-term hazardous phenomena. 
The adopted monitoring system 141
The GB-InSAR system was installed in the Maltaure village, at an average distance of 3 km with respect to the 142 landslide, pointing upwards to NW (Fig. 5) . The radar parameters are summarized in Fig. 5 . Given the acquisition 143 setting of the site and the civil protection purposes, the radar data covers an area of 1.2 km 2 . The logistics of the GB-144
InSAR system installation favored a good spatial coverage of the data on the monitored area, especially with special 145 regards to the Dismantling sector. Nevertheless, shadowing effects, due to the slope roughness, crests and counter-slope 146 surfaces affect the Detachment sectors (Figs. 5 and 7) . 147
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scenario (A-G=corresponding sectors). 152
The radar system acquired GB-InSAR data every 10 minutes, from which cumulated 2D displacement maps, and 153 displacements time series of 10 measuring points (Fig. 5) were obtained. GB-InSAR data were processed using 154
LiSALab software (Ellegi s.r.l.) and uploaded via LAN network: i) on a dedicated Web-based interface, allowing for a 155 near real time data on-routine visualization; ii) on a remote ftp server (in ASCII format), in order to perform on demand 156 analysis in case of critical weather events based on the national civil protection weather forecast system (Fig. 6) . 157
The latter were performed integrating into a GIS environment the displacement maps and comparing them with 158 ancillary data (rainfall, geological and geomorphological maps). In addition, a remotely adjustable robotized high 159 resolution optical camera (Ulisse Compact model produced by Videotec S.p.A, digital zoom 10x -36x) manageable via 160 IP-Ethernet interface was installed in correspondence of the radar system, acquiring data every 60 minutes and allowing 161 for programmable zooms, with the aim of checking of the landslide hazardous and inaccessible Dismantling sector 162 
GB-InSAR data analysis 167
The obtained GB-InSAR incremental cumulative displacement (ICD) maps and measuring points displacement time 168 series are shown in Figs. 7 and 8, respectively. By using a selected colour scale, the obtained radar maps are displayed 169 as a function of the displacement measured in the period covered by the acquisitions, spanning from December 8 th 2010 170 up to the beginning of each month of the monitoring campaign, until the end of the monitoring period (the negative 171 displacement values indicate movements approaching to the sensor; Fig. 7) . In order to evaluate the deformation rateswhere the radar signal is characterized by high stability, in order to monitor the landslide kinematics and characterize 175 the various landslide physiographic features (Fig. 7) . Furthermore with the aim of performing a temporally detailed 176 displacement analysis and detecting the spatial pattern of residual landslide deformation, monthly cumulated 177 displacement (MCD) maps were also selected and analysed from the collected GB-InSAR dataset (Fig. 9) . 178
Nat From the analysis of the collected GB-InSAR dataset of the ICD maps (Fig. 7) four distinct areas characterized by 184 relevant residual cumulated displacement were identified (Fig. 7d) : 185 -Area 1 (ICD=737 mm, about 12500 m 2 in extension) and Area 2 (ICD=751 mm, area of 28000 m 2 ), corresponding to 186 the material infilling the Detachment sector (Fig. 2) , such as minor rock fall and rock avalanche deposits; 187 -Area 3 (ICD=960 mm; 12000 m 2 in extension) and Area 4 (ICD=2437 mm; 88000 m 2 coverage), both falling within 188 the Dismantling sector detrital cover (Fig. 2) which was not affected by the 2010 debris flow detachment. 189
The measuring points time series (Fig. 8) Fig. 9a ), which gradually decreased starting from the following 194 month (Fig. 9b) . In the following period ground deformation took place in correspondence of limited sectors within 195
Area 4 (May 2011 in particular shows the higher MCD up to 244 mm; Fig. 9d ), except for a widespread reactivation 196 recorded in November 2011 (Fig. 9e) . 197 Nat. Hazards Earth Syst. Sci. Discuss., https://doi.org/10.5194/nhess-2017-207 Manuscript under review for journal Nat. Hazards Earth Syst. Sci. Furthermore, in order to automatically extract the most hazardous residual displacement sectors, the MCD dataset was 201 analysed by means of a MATLAB code (Salvatici et al., 2017) (Fig. 10) . The code extracts from the dataset all of the 202 areas affected by deformation higher than a selected threshold value, set equal to 92.3 mm, being the minimum 203 displacement among all the maximum MCD values. The results are displacement maps showing only the areas with 204 such selected displacements (Fig.10 a-d) , confirming the trend highlighted by the MCD maps (Fig. 9) . The second 205 operation of the employed code consists in the frequency calculation of displacement occurred (the code computes how 206 many times each pixel has recorded the selected displacement during the monitoring period) (Fig. 10e) . By using this 207 method, three critical areas characterized by repeated residual reactivations were detected: Area 2, Area 3 (1 208 reactivation) and especially Area 4 (8 reactivations). 209 Nat. Hazards Earth Syst. Sci. Discuss., https://doi.org/10.5194/nhess-2017-207 Manuscript under review for journal Nat. Hazards Earth Syst. Sci. on the nature, extent and activation frequency of ancient landslides, standard detection and mapping procedures need a 221 combination of field-based studies and advanced techniques, such as remote sensing data analysis and geophysicalof data acquisition (geometry and temporal sampling) based on the characteristics of the monitored slope failure, which 225 is capable of assessing the extent and the magnitude of the landslide residual hazard (Di Traglia et al., 2014; 2015; 226 Carlà et al., 2016a, b) . In the presented case study the 2 year continuous GB-InSAR monitoring campaign allowed to 227 measure the slope displacement with a millimetre accuracy over a 1.2 km square landslide area, enabling to analyse the 228 evolution pattern of the landslide residual hazard. By comparing the landslide geomorphological map (Frodella et al., 229 2014) with the ICD displacement map of whole monitored period (Fig. 11) , the four critical areas shown in Figure 7 are 230 analysed in detail: 231 -Area 1, including measuring Points 3 and 4, is located in the northern side of Detachment sector (Fig. 11a) Furthermore the comparison amongst the MCD maps ( Fig. 9 and 10 ) highlighted widespread and frequent residual
